A case report of the management of recurrent sinus tract associated with lateral canal is presented. In this report, a patient reported with a recurrent sinus tract after primary endodontic therapy. The sinus tract was traced with a gutta-percha point, which suggested the point of origin at the middle third of the root. An exploratory surgery revealed a lateral canal with extruded sealer. The canal was retroprepared and sealed with mineral trioxide aggregate. The sinus tract healed uneventfully. Postoperative healing of 18 months is presented. This case report demarcates the importance of lateral canals in endodontic pathosis.
Introduction
Thorough eradication of microbes remains the basic tenet for successful root canal therapy. Despite scrupulous treatment procedures, failures or unsuccessful outcomes are often encountered. These have been related to bacterial tenacity in areas unaffected by treatment procedures. [1] Anatomic irregularities such as accessory canals, isthumi, and lateral canals, hinder the ability to achieve the desired treatment results. [2] Lateral canals are thought to arise either due to a gap in the Hertzwig's epithelial root sheath or due to a persistent blood vessel communicating from the dental pulp to dental sac, preventing dentin formation in this area. [3] Contents of these canals may be small blood vessels and sometimes nerves. Some teeth such as maxillary incisors may possess a higher incidence of lateral canals, as much as 60%. [4] Kramer has stated that in few cases, the diameter of lateral canals may be wider than that of apical constriction. [5] Lateral canals are impossible to instrument and may only be partially cleaned by effective active irrigation with a suitable irrigant. Sealing such canals is also only moderately successful.
Owing to the limited disinfection and obturation of these canals, cases of persistent endodontic pathology attributable to them have been reported. [6, 7] We describe such a case here.
Case Report
A 25-year-old woman reported to the dental schools' Department of Conservative Dentistry and Endodontics, with a chief complaint of acute pain and purulent discharge from the upper front teeth for 1 week. Her medical history was noncontributory, with no reported allergies. She was not on any medications, for any illness, except the usage of analgesics for pain. Further examination of the presenting Healing of recurrent sinus tract after retrograde endodontic treatment of an associated lateral canal
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Sharma and Cheema: Sinus tract healing after lateral canal treatment complaint revealed two bilateral pustular raised points in the labial mucosa, at the mucogingival junction area, overlying the mid-root area of 11 and 21. The sites represented the previously active, now blocked, sinus tracts. Teeth 12 and 21 were grossly destroyed by caries. Teeth 11 had deep mesial and distal carious lesions [ Figure 1a ]. Teeth 11 was tender on vertical percussion. Periapical radiographs revealed diffuse periapical radiolucencies around the apices of 11 and 21 [ Figure 1b ]. Electric pulp vitality testing (Parkell pulp vitality tester Farmingdale, NY, USA) was done, and a negative response was obtained for all the three teeth. A diagnosis of pulp necrosis with chronic apical abscess was established for teeth 11. Teeth 12 and 21 were diagnosed to have pulp necrosis with asymptomatic apical periodontitis.
The clinical assessment of tooth mobility was done and recorded as Grade I for teeth 12 and 11. Treatment plan included composite restoration for 22; root canal treatment for 12, 11, and 21; crown lengthening for 12; cast post and core for 12; fiber post and core for 21; and finally, porcelain fused to metal crowns for 12, 11, and 21. Due to an increased cost and number of appointments for cast post and core, the patient decided to have fiber post and core for 12.
Disinfection of buccal soft tissue overlying teeth 11 and 21 was done with betadine and saline (50% each), and the pus was aspirated from the pustules, with a 23-gauge disposable needle and syringe (Dispovan, India). After rubber dam isolation and disinfection of operative field with betadine and saline (50% each), caries removal was performed. Under local anesthesia, root canal preparation was completed using liberal volumes of 5.25% of sodium hypochlorite (Prime Dental Products Pvt. Ltd., Thane, Mumbai, India) for irrigation. The canal was then filled with paste of pure calcium hydroxide powder mixed with saline and it was temporized. Teeth 12 and 21 were also treated in the similar manner.
The patient was recalled after a week. On the second visit, the pustules were clinically observed as healed, and the patient was relieved of the pain. The paste was removed from tooth 11 with files, and copious sodium hypochlorite irrigation was done. It was then obturated with cold lateral compaction technique, with gutta-percha and AH Plus sealer (Dentsply International Inc., York, PA, USA). Postendodontic restoration with composite was completed at the same sitting. Four days after the obturation, the patient returned with the complaint of pain, and the recurrence of a sinus tract, at the site of the previous pustular point on the upper right central incisor [ Figure 1c ]. Sinus tract tracing was done, and the gutta-percha on radiograph was seen vertically placed till the mid-root level of the central incisor [ Figure 1d ]. Suspecting a vertical root fracture, the patients' consent for an exploratory endodontic surgery was obtained.
Under local anesthesia, a triangular full-thickness mucoperiosteal flap was raised. Bit of granulation tissue and sealer located in a localized fashion on the middle third of the denuded labial root surface was curetted. Since the bone was fenestrated, there was no need for an osteotomy. It was sent for histopathological examination. One percent of methylene blue was applied to the exposed root to locate any crack or defect. Using loupes (Heine [Germany] HR × 2.5, 420 mm/16 2 ), an oval, tiny depression, around 1 mm in diameter, was noted in the middle third of the labial root surface. A lateral canal exit was observed in this depression, coinciding with the position of the previously observed sinus tract.
This lateral canal accepted a #10 K file [ Figure 1e ]. It was retroprepared with an ultrasonic tip. The prepared lateral canal was retrofilled with mineral trioxide aggregate [ProRoot MTA, Dentsply Tulsa, OK, USA] [ Figure 2a ]. The apical area of root along with the periapical tissues was left untouched.
Flap was sutured, and postsurgical instructions were given to the patient. Hematoxylin and eosin staining of the histopathological specimen revealed hyperkeratinized stratified squamous epithelium surrounded by connective tissue stroma. Connective tissue stroma showed collagen fiber bundles with fibroblasts and lot of inflammatory cell infiltrates. It was suggestive of inflammatory hyperplasia.
One week after the surgery, adequate healing was observed, and the sutures were removed. The patient reported no pain or discomfort. This healing was again confirmed at the 1 month follow-up. Thereafter, crown lengthening [ Figure 3 ] was done for tooth 12. It was followed by post and core and full-crown restorations for 12, 11, and 21. The patient was recalled for follow-up at 3 months, but the patient returned a year later. The healing was evident clinically and radiographically [ Figure 2b and c]. One year and 7 months later, the tooth remained completely asymptomatic and functional. The intraoral periapical photograph shows complete healing of the periapical lesion [ Figure 2d ].
Discussion
In the present case report, a painful sinus tract recurrence after endodontic treatment was associated with a lateral canal. The retropreparation and retrofilling of the lateral canal resulted in satisfactory healing as observed in the 18-month follow-up radiographs.
Weine in 1984 commented that painful sinus tracts may be attributable to lateral canals even in the absence of periapical radiolucency. He wrote an observation that teeth may fail laterally despite healing apically, due to the lateral canals. He maintained that these sinus tracts healed immediately following endodontic treatment, especially those with sealer extrusion. According to him, sealer extrusion forced the infected debris into the periradicular area, where there is a rich defense against such assaults. [7] However, in our case, despite the sealer filling the lateral canal, healing was not observed. Most endodontic sealers are toxic before they set, but once set, they are well tolerated by periradicular tissues. In the case of extruded sealer, repair is observed once the initial inflammation subsides. [8] A reason for the presenting sinus tract in our case could be that the contents of such a filled lateral canal may contain necrotic debris, sealer, and inflammatory cells. [9] Such contents are well capable of maintaining an inflammatory state. The histological examination of the graulation tissue, curetted from over the lateral canal in our case, exhibited inflammatory cell infiltrate.
We employed liberal amounts of 5.25% of sodium hypochlorite and 1 week of intracanal calcium hydroxide medication to disinfect the root canals. This regimen is advocated for the disinfection of necrotic canals. [10] Although the use of ultrasonic activation has been shown in vitro to better clean the lateral canals, [11] the in vivo scenario may be more challenging. The presence of tissue and various irrigation parameters such as time, concentration, volume, and refreshment affect the dynamics of irrigant-cleaning efficacy. A lateral canal may be more able to serve as an exit for endodontic infection, if the canal diameter is bigger and the canal contents are necrotic. A case reported by Ricucci et al. demonstrated lateral canal-based endodontic failure, despite adequate calcium hydroxide medication and passive ultrasonic irrigation. [6, 12] It is well known that the conventional root canal treatment is not aimed at the disinfection of the lateral and accessory anatomy, and can leave the bacteria in these unaffected areas. [2] Despite the agitation of irrigant, the bacterial biofilms in the inner two-thirds of the dentinal tubules may remain untouched. [13, 14] In other case reports, Ricucci et al. histologically demonstrated bacterial biofilms, both on the outer surface of the root through the layers of cementum and the neighboring lateral canals. [15, 16] Thus, these canals remain difficult-to-disinfect and may contribute to persistent endodontic pathosis.
Conclusions
1. Recurrent sinus tracts after endodontic therapy may be associated with lateral canals 2. Adequate treatment of the associated lateral canal may result in complete healing 3. Knowledge of this fact demands a dedicated research on the role of the third dimension in persistent disease, and on tools that can effectively disinfect it.
